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@ Video game apparatus with external memory devices. 



® In a video reproducing apparatus such as a 
video game, operating devices and recording de- 
vices are connected with a simple structure to 
record game information while operating the game, 
and a plurality of small capacity of external secon- 
dary memory means can be used as a large capac- 
ity of external secondary memory means. The main 
body of the video game machine is connected to a 
plurality of the operating devices with a serial inter- 
face so that serial data is communicated bidirec- 
tionally in accordance with a predetermined commu- 
nication procedure while at the same time connect- 
ing recording devices to the serial interface respec- 
tively corresponding to a plurality of operating de- 
vices to allow the main body of the game machine to 



write predetermined data into and read it from re- 
cording devices in accordance with a communication 
procedure. Moreover, the communication controller 
connected to the main bus to which the central 
processing unit of the main tx>dy of the machine Is 
connected and a plurality of card connectors namely 
card slots where memory cards connected to the 
main bus via the communication controller are at- 
tached to or detached from freely are provided, and 
each card slot is independently controlled by the 
central processing unit via the communication con- 
troller to control the writing and/or reading of data 
extending over the plurality of external secondary 
memory means. 
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This invention relates to video signal reproduc- 
ing apparatus. 

Heretofore, there have been proposed video 
game machines in which a game content stored in 
a video recording medium such a CD-ROM or the 
Hke is processed with an operating device while 
being displayed on a TV set so as to perform the 
game. The main body of the game machine in this 
kind of video game machine is normally connected 
to an operating device with a serial interface. A 
simple communication procedure is used for send- 
ing key switch information or the like which re- 
spond to an operation of users who operate the 
operating device in synchronization with a clock 
which is sent from the main body of the video 
game machine to the processor. 

However, some these kinds of video game 
are so constituted to record the state of the game 
in a recording device with respect to a game which 
has become so complicated that it takes a long 
time to complete the game. It is considered that 
the recording device or the like is connected to a 
serial interface to which the processor is connect- 
ed. However, the game machine is constituted so 
that key switch information is fetched from the 
processor with a simple communication procedure. 
Thus connecting the recording device to the serial 
interface is impossible in practical tenms. It has 
been impossible to read data from or write it into 
the recording device while playing the game at the 
same time. 

Further, it is considered that the main body of 
the game machine is directly connected to the 
recordirtg device with a memory signal fine used In 
the recording device. However, there arises a prob- 
lem in that such a constitution will result in an 
increased number of connection signal lines of the 
recording device and the connection part will be 
complicated. In addition, due to such a connection 
method, it has been impossible to detach or attach 
the recording device with turning on the power 
supply of the main body of the game machine. 

Various respective aspects of the invention are 
deflrted in the appended claims. 

Embodiments of the invention provide a video 
signal reproducing apparatus which connects the 
main body of the video game machine, operating 
devices and the recording device with a simple 
structure arKl which is capable of recording the 
game data sinhultaneous when needed while op- . . 
erating the game. 

According to an embodiment of the inventk>n, a 
video signal reproducing apparatus has a reproduc- 
tion function of a video recording medium, for 
performing a game by an operation of a plurality of 
operating devices connected to the main body of 
the game machine provkJed witii a central process- 
ing unit in which: the operating devices are also 



provided with a central processing unit; the main 
body of the ganfie machine and the plurality of 
operating devices are connected with a serial Inter- 
face; serial . data is bidirectionally communicated 
5 between the main body of the game machine and 
the plurality of operating devices in accordance 
with a predetermined communication procedure; 
the central processing unit and recording devices 
having a memory are connected to tiie serial Inter- 
to faces respectively corresponding to each of the 
plurality of operating devices; and the main body of 
the machine writes predetemnined data in and 
reads it from the recording devices in accordance 
with a communication procedurie. 
16 The main body of the video game machine and 

a plurality of operating devices are preferably con- 
nected with a serial interface to communicate serial 
data bidirectionally in accordance with a predeter- 
mined communication procedure. At the same 
20 time, a plurality of recording devices are connected 
to the serial interfaces respectively corresponding 
to a plurality of operating devices so that the main 
body of the game machine writes predetermined 
data in and read it from the recording devices in 
25 accordance with a communication procedure there- 
by connecting the main body of the video game 
machine, operating devices and recording devices 
with a simple structure to record the game data at 
the same time when needed while playing the 
30 game. 

As descrit>ed atx>ve, the main body of the 
video game machine is preferably connected to a 
plurality of operating devices witti a serial interface 
to communicate the serial data bidirectionally in 
35 accordance with a predetermined communication 
procedure, and recording devices are connected to 
the serial interfaces respectively corresponding to a 
plurality of operating devices so that the main body 
of the game machine writes predetermined data in 
40 and read it from the recording devices in accor- 
dance with a communication procedure thereby 
realizing a video game machine that can conrtect 
the main body of the video game machine to the 
operating devices and the recording devtees with a 
45 simple structure to enable recording data during 
game operation. 

Further, in a video game machine according to 
an emlxxliment of this invention, a plurality of slots 
to which a plurality of external secondary memory 
50 means are connected are ihdependentiy controlled 
by the central processing unit via tiie communica- 
tion controller connected to the main bus to control 
the writing and reading of the data extending over 
the plurality of external secondary memory means, 
55 so that a plurality of small volume external secon- 
dary memory means can be used as a large vol- 
ume external secondary memory means thereby- 
enabling backing up game software or tiie like 
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having a large data volume extending over a plural- 
ity of external secondary memory means. 

in addition, in a video game machine according 
to embodiments of this invention, a plurality of slots 
te which a plurality of external secondary memory 5 
means are connected are independently controlled 
by the central processing unit via the communica- 
tion controller connected to the main bus, so that 
data can be directly copied between the plurality of 
external secondary memory means. In addition, io 
each data can be directly taken in from the plurality 
of external secondary memory means into the main 
body of the machine. 

Further, in a video game machine according to 
an embodiment of this invention, since game data 75 
can be secondarily memorized by the external sec- 
ondary memory means comprising a flash memory 
connected to the slot so that data can be stored 
semi-|:>ermanently. 

The invention will now be described by way of 20 
example with reference to the accompanying draw- 
ings, throughout which like parts are referred to by 
like references, and in which: 

Rg. 1 is a plane view showing an extemal 

appearance of a video game machine according 25 

to an embodiment of the inventbn; 

Figs. 2A and 2B are a side view and a front view 

showing an external. appeararK:e of the video 

game machine according to an embodiment of 

the invention; 30 

Fig. 3 is a block diagram shovring an entire 

structure of the video game machine according 

to an embodiment of the invention; 

Fig. 4 is a block diagram showing a connectbn 

with the main body of the game machine, re- ss 

cording devices, and operating devices; 

Fig. 5 is a block diagram showing a structure of 

the operating device; 

Fig. 6 is a block diagram showing a structure of 
the recording device; 40 
Figs. 7A and 7B are timing charts explaining a 
communication procedure with the main l>ody of 
the game machine, the recording device and the 
operating device; 

Fig. 8 is a timing chart explaining the rewriting «5 
of a screen and a communication timing; 
Fig. 9 is a block diagram showing a structure of 
a video game machine according to an embodi- 
iment of the invention; 

Fig. 10 is a flowchart showing a procedure in so 
which the writing of data into a plurality of mem- 
ory cards is controlled by a host CPU on the 
side of the main tx>dy of the machine in the 
video game machine; and 

Fig. 1 1 is a flowchart showing a procedure in . 55 
which the reading of data fronri a plurality of 
memory cards is controlled by the host CPU on 
the side of the main body of the machine in the 



video game machine. 

Preferred embodiments of this Invention will be 
described with reference to the accompanying 
drawings: 

(1) Entire Structure of Video Game Machine 

Rgs. 1, 2A, and 2B show an external structure 
of a video game machine as a whole. An operating 
device 2 is connected to the main body 1 of the 
game machine via a connector 3. The main body 1 
of the ganie machine incorporates a CD-ROM drive 
for reproducing a CD-ROM. On the upper surface 
of the CD-ROM drive, there provided a lid 4 of the 
CD-ROM drive, an open/close switch 5A for open- 
ing and closing the lid 4, a power source 58, a., 
reset 5C or the like. 

The video game machine Is constituted so that 
two operating devices 2 are connected to tfie main 
body 1 of the game machine respectively via a 
connector 3. For this purpose, on the front surface 
of the main body 1 thereof, connecting parts 6A 
and 68 are respectively arranged for use in the 
connector 3. Further, in the case of the main body 
1 of the game machine, connecting parts 7A and 
78 are arranged adjacent to the connecting parte 
6A and 68. By connecting the connecting parts 7A . 
and 7B to recording devices 8, game data for each 
of the operating devices 2 are recorded at every 
occasion. 

The main body 1 of the game machine de- 
scrit^ herein is constituted as shown in Fig, 3. 
CPU 11. DRAM 12. MDEC 13, GPU (Graphic Pro- 
cessing Unit) 14 and the like are respectively con- 
nected to a system bus 16 comprising a 24-bit 
wide address and 32-bit wide data. Further, the 
GTE (Geometric Transfer Engine) 15 Is DMA con- 
nected to the CPU 11 . 

Out of the components described above, the 
MDEC 13 is a processor for reproducing a nnotion 
picture, the processor developing a motion picture 
read from the CD-ROM. Further, the GTE 15 Is a 
processor exclusively used with graphics. The pro- 
cessor comprises a plurality, of computing parts 
which performs parallel processing. The processor 
performs parallel processing of coordinate trans- 
formation and rendering with respect to image data 
devebped by the MDEC 13. 

The GPU 14 is a processor exclusively used 
with graphics like GTE 15. On the basis of data . 
that has t>een coordinate transformed and com- 
puted at the GTE 15, the GPU 14 contributes to 
actual depiction of images such as shading, texture 
mapping, and raster processing. The resulting Im- 
age data is sent to an expanding device 17 includ- 
ing an VDAC via a VRAM 16. The expanding 
device 17 expands the image data, and digital-to- 
analog converts the data, so that the resulting 
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image signal is output as an RGB signal, and at the 
same time the resulting image signal is input to an 
NTSC encoder 18 to t)e output as an NTSC style 
video signal. 

In addition, from a peripheral 19 connected to s 
one end of a system bus 10, an I/O bus 20 is 
formed comprising a 24-bit wide address and a 16- 
. bit wide data. To this I/O bus 20, a ROM 21 storing 
a boot program and an extended I/O interface 22 
are connected. Further, to this I/O bus 20, a CD to 
drive 23 is connected via a 0D-DSP24 and a CD- 
ROM decoder 25. 

To this CD-ROM decoder 25, an SRAM 26. a 
mechanical controller 27 are connected to send 
decoded image data to the I/O bus 20 and to send 75 
sound data to an SPU (Sound Processing Unit) 28. 
The SPU 28 is a processor for sound process. The 
SPU 28 decodes the sound data decoded at the 
CD-ROM decoder 25 with the DRAM 29 connected 
so that the resulting sound data is D/A converted at 20 
a DAC 30 to be output as an audio output. 

Further, in the case of the main body 1 of the 
game machine, the operating devices 2 and the 
recording device 8 are connected to a serial I/O 
Interface (SIO) 31 connected to the peripheral 19. 25 
This allows the game manipulation input by the 
operating devices 2 to be incorporated into the 
main body 1 of the game machine. At the same 
time, the game data comprising the content in the 
process of the game for each of the operating so 
device!S 2 .is recorded to the recording device 8 
when needed. 



(2) Video Game Machine According to the Embodi- 
ment 



ss 



In this embodiment, as described in Rg. 3, a 
plurality of operating devices 2 and a plurality of 
recording devices 8 are connected to the serial I/O 
interface 31 of the main body 1 of the game 4o 
machine, so that data can be bidirectionally sent In 
accordance with a predetermined communication 
procedure. In actuality, the main txxly 1 of the 
game machine, operating devices 2A and 2B and 
recording devices 8A and 8B are connected as 45 
shown in Fig. 4. In this embodiment, two systems 
A and B operating devices, that is, 2A and 2B, and 
recording devices 8A and 88 are connected to the 
main body 1 of the game machine. 

The main body 1 of the game machine is so 
connected to the operating devices 2 and the re- 
cording devices 8 with a data transmission signal 
line TXD for sending data respectively to the op- 
erating devices 2 and the recording devices 8, a 
data transmission signal ^ine RXD for sending data 65 
from the operating devices 2 and the recording 
devices 8 to the main body 1 of the game ma^ 
chirie, a serial synchronization clock signal line 



SCK for extracting data from the data transmission 
signal lines RXD and TXD. and a control line DTR 
for establishing and interrupting communication by 
selecting two systems A and B, and a flow-control 
line DSR for transmitting a large size of data. 

Out of the lines, data transmission signal lines 
TXD, RXD and a flow-control line DSR are con- 
nected in parallel from the main body 1 of the 
game machine to the operating devices 2A and 2B 
arKl the recording devices 8A and 8B respectively. 
Further, since the two systems A and B are con- 
nected to the control line DTR, a control line DTRA 
is connected to the operating device 2A and the 
recording device 8A of the system A from the main 
body 1 of the game machine while a control line 
DTRB is connected to the operating device 2B and 
the recording device 86 of the system B. 

As shown in Rg. 5, the operating devices 2 
incorporate a serial I/O interface (SIO) for serial 
communication with the main body 1 of tfie game 
machine and a parallel I/O interface (PIO) for input- 
ting switch information. The operating devices 2 
are composed of a one-chip microprocessor com- 
prising a CPU. a RAM and a ROM. and a plurality 
of switches SW for inputting operation. This one- 
chip microprocessor controls the communication 
procedure. 

As shown in Rg. 6, the recording devices 8 
Incorporates a serial I/O interface (SIO) for serial 
communication with the main body 1 of the game 
machine, and a parallel I/O interface (PIO) for input- 
ting data into and outputting data from a memory 
MEM (for example composed of flash memory) in 
which data is to be actually memorized. The re- 
cording devices 8 are composed of a one-chip 
microprocessor comprising a CPU. a RAM and a 
ROM, and a memory MEM. Also in the recording 
devices 8, the one-chip microprocessor controls 
the communication procedure. 

Here Rgs. 7A and 7B show a communication 
procedure in which the main body 1 of the game 
machine communicates with operating devices 2A 
and 2B and recording devices 8A and 8B. Rg. 7A 
shows a procedure in v^lch the main body 1 of the 
game machine communicates with the operating 
device 2A of tiie system A to incorporate, for 
example, operating data of the game. In this case, 
the main body 1 of the game machine outputs 
selection data to the control line DTRA at the 
outset. As a result, it is confirmed that the operat- 
ing device 2A and the recording device 8A of the 
system A are selected by the control line DTRA to 
produce a state of waiting for tiie succeeding re- 
ceipt of TXD. 

At tills time, the operating device 2B and the 
recording device 8B of the system B maintain a 
state of no response to the data sent through the 
data transmission signal line TXD because the con- 
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trol line DTRB does not change. Subsequently, the 
main body 1 of the game machine sends to the 
data transmission signal line TXD an Identification 
code designating the operating device with one 
byte. This allows the operating device 2A and the 
recording .device 8A of the system A to receive this 
identification code from the signal line TXD: 

As a result, the operating device 2A initiates 
communication with the main body 1 of the game 
machine thereafter as soon as the identification 
code designates the operating device. On the other 
hand, the recording device 8A assumes a state of 
no response to data sent through the data trans- 
mission signal line TXD as soon as the identifica- 
tion code designates the operating device. 

This allows the main txxly 1 of the game 
machine to transmit control data or the like of the 
operating device 2A through the data transmission 
signal tine TXD to the operating device 2A. On the 
other hand, this allows the operating device 2A to 
transmit game operation data or the like to the 
main body 1 of the game machine through the data 
transmission signal line RXD. In this manner, serial 
data communication is executed t)etween the main 
txxjy 1 of the game machine and the operating 
device 2A, The communication between the main 
body 1 of the game machine and the operating 
device 2A terminates when the main body 1 of the 
game machine outputs selection interruption data 
through the control line DTRA. 

In addition. Fig. 7B shows a procedure in which 
the main body 1 of the game machine commu- 
nk^ates with the recording device 8B of the system 
B to record, for example, game process data or the 
like into the recording device 8B. In this case, the 
main body 1 of the game machine outputs selec* 
tion data to the control line DTRB at the outset As 
a result, it is confirmed that the operating device 
28 and the recording device SB of the system B 
are selected by the control line DTRB to produce a 
state of waiting for the succeeding receipt at the 
TXD. 

At this time, the operating devtee 2A and the 
recording device 8A of the system A maintain a 
state of no response to data sent through the data 
transmission signal line TXD because the control 
lir>e DTRA does not change. Subsequently, the 
main txxjy 1 of the game machine sends an iden- 
tification code designating the recording device 
with 1 byte to the data transmission signal line 
TXD. This allows the operating device 2B and the 
recording device .88 of the system B to receive this 
identification code from the signal line TXD. 

As a result, the recording device 2B Initiates 
communication with the main body 1 of the game 
machine thereafter as soon as the identification 
code designates the recording device. On the other 
hand, the operating device 2B assumes a state of 
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no response to data successively sent through the 
data transmission signal line TXD as soon as the 
. identification code designate the recording device. 
This aDows the main txKly 1 of the game 
6 machine to send game process data or the like to 
the recording device 8B through the data transmis- 
sion signal line TXD. This then albws the process 
data to be recorded into the memory MEM of the 
recording device 8B. On the ottier hand, for exam- 

10 pie. record confirmation data or the like is sent to 
the main t>ody 1 of the game machine through the 
data transmission signal line RXD from the record- 
ing device 8B. 

In this manner, serial data communication is 

75 executed between the main txxJy 1 of the game 
machine and the recording device 8B. This data 
communication between the main tx>dy 1 of the 
game machine and the recording device 88 also 
terminates when the main body 1 of the game 

20 machine outputs selection interruption data through 
the control line DTRB. In this manner, a serial data 
communication is executed with a few signal lines 
and a simple signal connection t)6tween the main 
body 1 of the game machine, operating devices 2A 

25 and 2B and recording devices 8A and 8B of the 
two systems by executing, commumcation proce- 
dure using a serial interface. 

Here, in the case of the video game machine 
according to the emtxxjiment, the serial data com- 

30 munication between the - main body 1 of the game 
machine, operating devk:es 2A and 2B, and record- 
ing devices 8A and 8B of the two systems is 
controlled, for example, in accordance with the 
screen rewriting timing as shov^ in Rg. 8. The 

35 main body 1 of the game machine normally com- 
municates with the operating devtoe 2A of the 
system A and ttie operating device 2B of the 
system B at timings AO and 80 folk>wing the 
screen rewriting timing (in Rg. 8, a vertical syn- 

40 chronization signal Vsync designates the screen 
rewriting timing) thereby respectively providing 
switch information such as switching operation or 
the like. 

Here, if it is necessary to write data into and 
45 read it from the recording device 8A of tiie system 
A, communication is executed with the recording 
device 8A of the system A at a successive timing 
0. At the same time, when it is necessary to write 
data into and read It from the recording device 8B 
50 of the system 6, continuation of succeeding com- 
munication will result in the surpass of the following 
screen rewriting timing. Consequentiy, In this case 
communication with the recording device 8B of tho 
system B is executed at a timing D after the 
65 termination of the communication with the operat- 
ing devices 2A and 2B of the systems A and B at 
timings A1 and B1 following the screen rewriting 
timing. 

6 
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In this manner/priority Is given to communica- 
tion between the main body 1 of the game ma- 
chine that must observe the timing without fail and 
the operating devices 2A and 2B by controlling the 
timing of the serial communication, so that a large 
size of record data such as game process data in 
the midst of the game or the like is communicated. 
Thus, data is input to the main body 1 of the game 
machine from operating devices 2A and 2B while 
at the same time serial communication can be 
effectively executed without interruption of the re- 
ceipt of the operation data from the operating de- 
vices 2A and 2B by selecting either the recording 
device 8A or the recording device 88 that can 
communicate in an interval of the input of data 

In accordance with the aforementioned struc- 
ture, the man body 1 of the game machine is 
connected to the operating devices 2A and 2B with 
a serial interface so that serial data is bidirec- 
tionally communicated in accordance with a pre- 
determined communication procedure, while at the 
same time, the recording devices 8A and 88 are 
connected to the serial interface respectively cor- 
responding toithe operating devices 2A and 28 and 
the main body 1 of the game machine reads pre- 
detenmined data from or writes it into the recording 
devices 8A and 8B in accordance with the commu- 
nication procedure, thereby realizing the video 
game machine that can connect the main body 1 
of the game machine thereof to the operating de- 
vices 2A and 28 and recording devices 8A and 8B 
with a simple structure to enable recording data 
during game operation. 

Further, in accordance with the aforementioned 
structure, the recording devices can be connected 
to the video game machine with a simple connec- 
tion with a few signal lines by connecting the 
recording devices 8A and 88 to a serial interface 
which connects the operating devices 2A and 28 to 
the main body 1 of the game machine. Furttier, 
since the number of connection line is small, and 
the connection line is iridependent of the signal line 
of the memory MEM used in the recording devices 
8A and 88, the recording devices 8A and 88 can 
be attached or detached when needed with the 
power source at the main body 1 of the game 
machine being turned on which leads to an im- 
provement of the usage of tiie machine by users. 

Further, in accordance with the aforementioned 
structure, the recording devices 8A and 8B with 
long communication data and the operating devices 
2A and 28 with short communication data can 
occupy the serial interface so as to t>e efficlentiy . 
used in communication for required time by ren- 
dering variable the length of communication data 
with each of the operating devices 2A and 28, 
recording devices 8A and 88 and the main body 1 
of the game machine simultaneously connected to 
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each other. 

(3) Other Embodiment 

6 In the aforementioned embodiment, two operatr 

ing devices are connected to the main txxJy of the 
game machine, and two recording devices are con- 
nected to each other corresponding to respective 
operating devices. However, the number of the 
10 operating devices are not only limited to two. but 
three or more operating devices can be connected. 
The recording device can be connected corre- 
sponding to respective operating devices. 

Further, in the aforementioned embodiment, a 
75 control line for selection for each of the system is 
provided as the communication procedure. How- 
ever, the same advantage as that of the aforemen- 
tioned embodiment can be realized when only cor- 
responding operating device or recording device is 
20 allowed to communicate with the main body of the 
video game machine by adding peculiar identifica- 
tion code respectively to a plurality of operating 
devices and a plurality of recording devices as 
transmission data instead of using a control line in 
25 the aforementioned embodiment. 

Further, other embodiment of a video game 
machine according to tNs invention will be ex- 
plained in detail by referring to the drawings. The 
video game machine according to this invention is 
30 constituted, for example, as shown in Rg. 9. 

With this video ganr^e machine, a game is 
played in accordance with an instruction from us- 
ers, for example, by reading and executing a game 
program memorized in an auxiliary memory means 
35 such as optical disk. As shown in Rg. 9, the video 
game machine provides a control system 50 com- 
posed of a central processing unit (CPU) 51 and a 
peripheral thereof, a graphic system 60 composed 
of a graphic processing unit (GPU) 62 for depicting 
40 images into a frame buffer 63, a sound system 70 
composed of a sound processing unit (SPU) 71 or 
the like for generating music sounds, effect sounds 
or the like, an optical disk controller 80 for control- 
ting the optical disks which constitute an auxiliary 
45 memory means, a communication controller 90 for 
controlling the input of an instruction from a con- 
troller for inputting an instruction from users and 
the Input and output from the auxiliary memory for 
memorizing the setting of games or the like, and a 
so bus 100 to which the control system 50 through the 
communication controller 90 are connected. 

The control system 50 provides a CPU 51, a 
peripheral device controller 52 for controlling an 
Interruptiori and the trarismlssion of a dynanriic 
65 memory access (DMA), a main memory 53 com- 
prising a random access memory (RAM), and a 
read only memory (ROM) 54 storing a program 
such as an operating system for controlling the 
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main memory 53, the graphic system 60. the 
sound system 70 or the like. The CPU 51 controls 
the whole machine by executing the operating sys- 
tem memorized in the ROM 54. The CPU 51 
comprises 32-bit long RISC CPU. 5 

Then, the video game machine is constituted 
so that when the power is turned on, the CPU 51 in 
the control system 50 controls the graphic system 
60, the sound system 70 or the like by executing 
the operating system stored in the ROM 54. When io 
the operating system is executed, the CPU 51 
initializes the whole machine such as confirmation 
of the operation followed by controlling the optical 
disk controller 80 to execute the program such as 
games or the like stored in the optica! disk. The is 
CPU 51 controls the graphic system 60, the sound 
system 70 or the like in response to the input from 
users by executing the program such as games or 
the like to control the display of images, effect 
sounds, and the generation of music sounds. .20 

In adcfition, the graphic system 60 provides a 
geometry transfer engine (GTE) 61. a GPU 62 for 
depicting an image in accordance with an depiction 
instruction from the CPU 51, a frame buffer 63 for 
memorizing an image depicted by the GPU 62. and 2s 
an image decoder 64 for decoding image data 
compressed and encoded by an orthogonal con- 
version such as discrete cosine conversion or the 
like. 

The GTE 61 provides a parallel arithmetic so 
mechanism for executing a plurality of operations 
in parallel to execute coordinate conversk)n, light 
source cabulation. matrix or vector calculations at 
high speed in response to an arithmetic request 
from the CPU 51. Specifically, this GTE 61 is 35 
constituted so that coordinate calculation is per- 
formed with respect to a maximum of 1.5 millk>n 
polygon per second in the case of flat shading for 
depicting, for example, a triangle-sfiaped polygon 
in the same cok>r. This enables the video game 40 
machine to alleviate the load of the CPU 51 while 
performing a high-speed coordinate calculation. 

In addition, the GPU 62 depicts polygons or 
the like onto the frame buffer 63 in accordance with 
a depiction instruction from the CPU 51. This GPU 45 
62 can depict about 0.36 million polygons at maxi- 
mum per second. Further, the frame buffer 63 
comprises a dual port RAM. The frame buffer 63 is 
capable of depicting images from the GPU 62, 
transmitting data from the main memory, and read- . so 
ing data for the display at the same time. The 
frame buffer 63 has a capacity of 1M byte. Then 
the frame buffer is treated as a 16 bit-long 1024 
(horizontal) x 512 (vertical) pixels matrix. 

Further, this frame buffer 63 is provided with a 55 
CLUT area memorizing a color lock up table 
(CLUT) to which the GPU 62 refers to in depicting 
polygons or the like, and a texture area memorizing 



a material (texture) to be inserted (mapped) into 
polygons or the like depicted by the GPU 62 
through coordinate conversion at the time of image 
depiction in addition to a display area to be output 
as a video output The CLUT area and ttie texture 
area is dynamically changed in accordance with 
the conversion of the display area. 

Incidentally, the GPU 62 is capable of glow 
shading for determining a color in the polygon with 
compensation from the color of the tip of the poly- 
gon, and texture mapping for isticking a texture- 
memorized in the texture area onto the polygon in 
addition to the flat shading. In the gk>w shading or 
texture mapping, the GTE 61 can calculate the 
coordinate of 0.5 million polygons at maximum per 
second. 

Further, tfie Image decoder 64 decodes an 
image data of a static image or a motion image 
stored in the main memory 53 by the control from 
tfie CPU 51 to memorize the image data in tfie 
main memory 53: Further, this reproduced image 
data can be memorized in tfie frame t>uffer 63 
through the GPU 62 to t>e used as a background of 
the image depicted by the GPU 62. 

The sound system 70 provides an SPU 71 for 
generating rhusic sounds, effect sounds or the like 
based on an instruction from tiie CPU 51 , a sound 
buffer 72 in which waveform data or the like is 
recorded by ttie SPU 71, and a speaker 73 for 
outputting music sounds, effect sounds or tiie like 
generated by the SPU 71 . 

The SPU 71 provides an ADPCM decoding 
function for reproducing sound data obtained by 
subjecting 16-btt k)ng sound data to adaptive dif- 
ferential PCM as a 4-bit tong differential signal, a 
reproduction function for generating effect souruis 
or the like by reproducing waveform data memo- 
rized in the sound t>uffer 72, and a modulation 
function or ttie like for modulating and reproducing 
waveform data memorized in the sound buffer 72. 

By providing these functions, the sound system 
70 can be used as sampling sound source for 
generating music sounds, effect sounds or tfie like 
based on waveforrh data memorized in tfie sound 
buffer 72 based on an instruction from the CPU 51. 

The optical disk controller 80 provides an op- 
tical disk device 81 for reproducing programs, data 
or the like recorded on optical disks, a decoder 82 
for decoding, for example, program recorded with 
addition of error correction code (ECC), data or the 
like, and a buffer .83 for heightening the speed of 
the reading data from the optical disk by temporar- 
ily memorizing reproduced data from the optical 
disk device 81. 

Sound data recorded on an optical disk repro- 
duced by the optical disk device 81 includes PCM 
data obtained by analog-to-digital converting a 
sound signal in addition to the ADPCM data. 
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Sound data recorded by representing a dif- 
ferential portion of, for example, l6-bjt digital data 
with 4-bit as ADPCM data is decoded by a decoder 
82 followed by being supplied to the SPU 71 and 
being subjected to digitat-to-analog conversion or 
the like with the SPU 71 . After that the sound data 
is used for driving the speaker 73. 

Further, sound data recorded as. for example. 
16-bit long digital data as PCM data is decoded by 
a decoder 82 followed by being used for ddving 
the speaker 73. 

In addition, the connmunication controller 90 
provides a conrtmunication controller 91 for control- 
ling the communication with the CPU 51 via a bus 
100, and a slot 93 to which the controller 92 is 
connected for inputting an instruction from users 
and two card connectors 95A and 95B to which two 
memory cards 94A and 94B are connected as 
external secondary memory means for secondarily 
memorizing set data of games or the like, are 
provided on the aforementioned communication 
controller 91. 

The controller 92 corinected to the sk>t 93 has, 
for example. 16 instruction keys for inputting an 
instruction from users to transmit the state of this 
instruction key In accordance with an instruction 
from the communication controller 91 by synchro- 
nization communication to the communication con- 
troller 91 about sixty times per second. Then the 
communication controller 91 transmits the state of 
the instruction. key at tiie controller 92 to the CPU 
51. 

This allows the instruction from users to be 
input to the CPU 51, and the CPU 51 perfomns a 
process In accordance with the instruction from 
users based on the game programs or the like 
which is performed. 

Here, it is necessary to transmit a large size of 
image data at high speed in reading programs, 
displaying, and depicting images between the main 
memory 53. the GPU 62, the image decoder 64. 
and the decoder 82. Then, in the video game 
machine, DMA transmission can be executed to 
enable direct data transmission between the main 
memory 53. the GPU 62. the image decoder 64. 
and the decoder 82 or tiie like by tiie control from 
the peripheral device controller 52 without tiie inter- 
vention of the CPU 51 as mentioned above. This 
allows alleviation of the load of tiie CPU 51 by data 
transmission to enable high speed data transmis- 
sion. 

in addition, the CPU 51 transmits data to be 
memorized to the communication controller 91 
when the set data or the like of the executed game 
needs to be memorized. The communication con- 
troller 91 memorizes data from the CPU 51 to the 
memory card 94A or the memory card 94B con- 
nected to the card connector 95A or the card 



connector slot. 

Here, the communication controller 91 incor- 
porates a protective circuit for preventing an elec- 
tric breakage. The ririemory cards 94A and 94B are 
s separated from the bus 100 so that they can be 
attached to and detached from the machine with 
the power on. Consequentiy. when the memory 
capacity is inisufficient, a hew memory card can be 
attached without shutting off the power source of 
10 the machine. Thus the game data that should be 
backed up will never be lost. A new memory card 
can be attached to write new data into a new 
memory card. 

In addition, as shown in fig. 6. each of the 
16 memory cards 94A and 94B comprises a flash 
memory MEM which can be accessed at random 
and which does not require a back up power 
source. Then each of the memory cards 94A and 
94B incorporates a microcomputer MPU having a 
20 serial I/O interface (SIO) connected to control lines 
DTX and DTR through a card connector, data 
transmission signal lines RXD and TXD. arid serial 
clocking signal line SCK. and a parallel I/O inter- 
face (PIO) connected to an address line (AD- 
25 DRESS) of tiie flash memory MEM. data line 
(DATA), and conto-ol line (CONTROL). When tiie 
memory cards 94A and 94B are connected to the 
card connector 95A or the card connector 95Bi 
power can be supplied to the microcomputer MPU 
30 from the whole machine through the card connec- 
tors. 

Here, the memory cards 94A and 94B are 
recognized as a file device identified as a double- 
digit hexadecimal number designating a port and a 

35 card connector from Ihe application. In addition, 
each of this memory cards 94A and 94B is pro- 
vided with an automatic initialization function at ttie 
time of the file opening. Then, in the micrcicom- 
puter MPU, the memory cards 94A and 94B are 

40 connected to the card connector 95A or the card 
connector 95B so that the inside state is set to a 
state of no communication, at the time of the start 
of power supply frohi the machine, followed by 
accepting communication through the communica- 

45 tipn controller 91. 

Then, the CPU 51 on the side of the machine 
tests the inside state of tiie microcomputer MPU 
incorporated in the memory cards 94A and 948 
connected to the card connectors 95A and 95B, 

50 based on a field representing the inside state In a 
. response packet for confirming a connection from 
the card to the host in the communication protocol, 
so that communication to the newly connected 
memory cards 94A and 94B is identified in the 

55 case of no communication in the microcomputer. 
And then, tiie structure of the file control data of 
the memory cards 94A and 95B newly connected, 
for example such as a file name, a file size, a skit 
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number, a status or the like, is read. 

Such a communication protocol allows commu- 
nication corresponding to the dynamic attachment 
and detachment of the memory cards 94A and 
946. This allows the two memory cards 94A and s 
94B to memorize the set state of the game or the 
like. In addition, the two memory cards 94A and 
94B allow direct copying of data and . each kind of 
data can be taken in from the two memory cards 
94A and 94B to the machine at the same time. lo 

Furthemnore, the CPU 51 on the side of the 
machine controls the data writing into a plurality of 
memory cards connected to the card connector 
95A or the card connector 958 for example in 
accordance with a procedure shown in the is 
flowchart of Rg. 10. In other words, in writing data 
extending over a plurality of memory cards, an 
offset designating an order of memory cards is set 
to "0" at step SRI followed by calculating the total 
number of memory cards required from the size of 20 
the data to be saved or the quantity of data at step 
SP2. 

Then, at step SP3. it is judged whether an 
unused memory card, or a memory card vacant in 
the total memory block is attached in the 0-th card 25 
sk>t assigried to the card connector 95A. When the 
result of the judgment is "NO", or no unused 
nr>emory card is inserted into the 0-th card slot, the 
process proceeds to step SP4. On the. other hand, 
when the result is "YES", or when an unused so 
memory card is inserted into the 0-th card sk>t. the 
process proceeds to step SP6. 

At the step SP4, rt Is judged whether an un- 
used memory card, or memory card vacant in the 
total memory bk>ck is inserted into the first card 35 
slot assigned to tfie card connector 958. If the 
result of the judgment is "NO", or no unused card 
is inserted into the first card sbt, the process 
proceeds to step SP5. On the other hand, when the 
result is "YES", or an unused memory card is 40 
inserted into the first card slot, the process pro- 
ceeds to step SP7. 

At step SP5, a message "insert an unused 
memory card" is displayed to notify users of the 
necessity of inserting the unused memory card into 45 
the 0-th or the first memory card slot, and the 
process retums to the step SP3. 

Then, at step SP6, the 0-th card siot in which 
the unused memory card is inserted Is selected to 
designate it as a slot in which the data is to t>e so 
written. Then the process proceeds to step SP8. 

Further, at the step SP7. the first card slot In 
which the unused memory card Is inserted is se- 
lected to designate it as a slot in which data Is to 
be written. Then, the process proceeds to step 55 
SP8. Then, at the step SP8, the name, the offset, 
and the total number of the cards are recorded on 
the head area of the file. This allows designation of 



a memory card in which data is written. 

At the succeeding step SP9, data is written, 
and the pointer on the main memory 53 Is changed 
to the writing front. At tfie succeeding step SP10. 
offset is incremented. Then, at the succeeding step 
SP11, judgment is made as to whether the all 
writing is completed or not. If the result of the 
judgment at step SP11 Is "NO", or data to be 
written is present, the process retums to the step 
SP3, where data writing control continues. If the 
result of the judgment is "YES", or no data to be 
written is present, the data writing control is com- 
pleted. 

Further, the CPU 51 of the machine controls 
data reading from a plurality of memory cards 
connected to the card connector 95A or card con- 
nector 95B In accordance with a procedure shown^ 
in a flowchart in Rg. 11. Namely, when data is read 
which extends over a plurality of memory cards, 
the offset designating an order of the memory 
cards is set to "0" at the outset at step SP21. 
Then, at step SP22. the total numt)er of memory 
card required is calculated from the size of the 
data to t>e loaded namely the data quantity. 

Then at step SP23. judgement is made as to 
whether an object memory card Is inserted into the 
0-th card slot assigned to the card connector 95A 
in which file data to k>e loaded is written. If the 
result of the judgment at step SP23 is "NO", or no 
ot^ect memory card is inserted into the 0-th card 
slot, the process proceeds to step • SP24. If the 
result of the judgment is "YES", namely an object 
memory card is inserted into the 0-th card slot, the 
process retums to step SP16. 

At the step SP24. judgment is made as to 
whether an object memory card is inserted into the 
first card slot assigned to tfie card connector 958 
in which file data to be loaded is written. If the 
result of the judgment at step SP24 Is "NO", or no 
object memory card is inserted into the first card 
slot, the process proceeds to step SP25. If the 
result of the judgment is "YES", or an object 
memory card is inserted into the first card slot, the 
process proceeds to step SP27. 

Incidentally, the result of the judgement at the 
step SP23 and SP24 is processed by detecting an 
agreement of offset recorded In the head area of 
the file. Then, at the step SP25. a message "insert 
a memory card with the offset numtjer" is dis- 
played to notify users of the necessity of inserting 
the object memory card into the 0-th or the first 
card slot. Then, the process retums to step SP23. 

At the step SP6, the 0-th card slot Is selected 
in which the object memory card is inserted to 
designate It as a sbt in whfch data is read. Then 
the process proceeds to step SP28. Further, at the 
step S27, the first card slot is selected in wrhtch the 
object memory card is inserted to designate it as a 
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slot In which data is read. Then, the process pro- 
ceeds to step SP28. 

Then, at step SP28. data Is read, the pointer on 
the main memory 53 is changed to the head of the 
next reading. At the succeeding step SP29. the 5 
offset is incremented. Then, at the next step SP30. 
judgment is made as to whether all the reading is 
completed. If the result of the judgment is "NO", or 
data to be read is present, the process returns to 
the step 8P23 to continue the control of data ro 
reading. On the other hand, the result of the judg- 
ment Is "YES", or there is no data to t>e read, the 
control of data reading is completed. 

Thus, in the video game machine according to 
this embodiment a plurality of card slots to which is 
memory cards are connected as external secon- 
dary memory means are independently controlled 
by the host CPU 51 via the communication control- 
ler 91 connected to the main bus 100 to control the 
reading and/or writing of data extending over a 20 
plurality of memory cards, so that a plurality of 
small volume memory cards can be used as a 
large volume external secondary memory means, 
thereby enabling backing up game software or the 
like having a large data quantity extending over a 2s 
plurality of memory cards. 

In addition, since each of the memory cards 
94A and 94B comprise a flash memory which can 
be accessed at random and which does not require 
a back-up power source, data can be stored semi- 30 
permanently. Incidentally, the video game machine 
provides a parallel Input/output (I/O) port 101 con- 
nected to the bus 100 and a serial I/O port 102. 
Thus, the video game machine can t>e connected 
to the peripherals via the parallel I/O port 101, and 35 
the machine can communicate with other video 
game machines via the serial I/O port 102. 

In addition, related information is provided In 
Japanese Patent Application f>k)s.05-1 90764 (Filing 
Date: July 2, 1993), 05-258625 (RHng Date: Octo- 40 
ber 15, 1993). and 06-115573 (Filing Date: May 27, 
1994). Each of the above applications is owned by 
the assignee of this invention and is hereby incor- 
porated by reference. (The U.S. Patent application 
corresponding to the three Japanese applications is 4S 
now in pending.) 

While there has been descritjed in connection 
witti the preferred embodiments of the invention, it 
will t>e obvious to those skilled in the art that 
various changes and modifications may be aimed. so 
therefore, to cover in the appended claims all such 
changes and modifications as fall within the scope 
of the Invention. 

In summary, emlxxliments of the invention pro- 
vide a video game machine in which, for example, ss 
a game content stored in a CD-ROM Is processed 
at operating devices while displaying the content 
on a display so as to perform the game. 



Claims 

1. A video signal reproducing apparatus compris- 
ing: 

a reproducing device of a video recording 
medium; 

a first central processing unit for control- 
ting said reproducing device; 

an operating device for operating said re- 
producing device; 

a second central processing unit which is 
provided in said operating device; 

a serial interface for bidirectionaily com- 
municating serial data between said main body 
of the ganie machine and sakJ operating de- 
vice by a predetermined communication pro- 
cedure, and for connecting said main body of 
the game machine and said operating device; 
and 

a central processing unit and a memory 
which are connected to said serial Interface 
respectively corresponding to said operating 
device so that said video signal reproducing 
apparatus writes and/or reads said predeter- 
mined data in and/or from said recording de- 
vice by said communication procedure. 

2. The video signal reproducing apparatus ac- 
cording to claim 1 wherein 

a plurality of said operating devices are 
connected to said video signal reproducing 
apparatus, and said video signal reproducing 
ap|>aratus individually controls said operating 
devices In accordance with said communica- 
tion procedure. 

3. The video signal reprodudng apparatus ac- 
cording to claim 2 wherein 

said communication procedure assigns a 
system selection signal by systematizing the 
signal for each of said plurality of operating 
devices and each of said plurality of recording 
devices corresponding to said plurality of op- 
erating devices, while assigning respective 
Identification codes to said operating devices 
and said recording devices, and only said op- 
erating devices or said recording devices cor- 
responding to said identification codes are al- 
lowed to communicate with said video signal 
reproducing apparatus, out of said operating 
devices and said recording devices of said 
system selected by said system selection sig- 
nal transmitted from saki video signal repro- 
ducing apparatus. 

4. The video signal reproducing apparatus ac- 
cording to claim 3 wherein 

said communication procedure renders 
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variable a communication data iength In said 
operating devices and said recording devices 
connected to said video signial reproducing 
apparatus. 

5. The video signal reproducing apparatus ac- 
cording to claim 4 wherein 

said communication procedure selects ei- 
ther said plurality of operating devices or said 
plurality of recording devices communicating to 
to said video signal reproducing apparatus at 
each timing of the rewriting of the screen, to 
serially communicate the receipt of data from 
said plurality of operating devices without in- 
temjptipn. 76 

6- A video game machine having a functioh of 
secondarily memorizing game data or the like 
with external secondary memory means, said 
machine comprising: 20 

a communication controlier connected to a 
main bus to which a central processing unit of 
the main body of the machine is connected: 

a plurality of slots to which the external 
secondary memory means are connected and 2s 
disconnected freely, the slots k>eing connected 
to a main bus via said communication control- 
ler; 

wherein said central processing unit pro- 
vides a control means for independently con- 30 
trolling each of the plurality of slots via said 
communication controller to control the reading 
and/or writing of data over the plurality of ex- 
ternal secondary memory means. 

36 

7. The video game machine according to claim 6 
wherein 

said central processing unit provides a 
connection judgement function for judging 
whether the external secondary memory 40 
means is connected to said stot. 

& The video game machine according to claim 7 
wherein 

a memory card Incorporating a flash mem- 45 
ory is connected to the slot as said external 
secondary memory means. 

9, A method for writing data, in the video game 

machine having the reproduction function of so 
video recording medium in which game is per- 
formed by the operation from an operating 
device connected to the video signal reproduc- 
ing apparatus provided with a central process- 
ing unit, said video signal reprodudng appara- 55 
tus and said operating device are conr^ected 
by a serial interface to bidirect'onaily commu- 
nicate serial data between said video signal 

12 



reproducing apparatus and said operating de- 
vice by a predetermined communtqation pro- 
cedure, and a memory means having the cen- 
tral processing unit and the memory is con- 
nected to said serial interface respectively cor- 
responding to said operating device to enakAe 
the video signal reproducing ap^paratus to write 
and/or read a predetermined data in and/or 
from said memory means by said communica- 
tion procedure, said method oonriprising the 
steps of: 

setting offset showing the order of memory 
means when data is written in a plurality of . 
memory means; 

calculating the necessary total number of 
memory means from the size of data to be 
saved; 

judging whether or not unused memory 
means, that is all memory block being empty, 
is k>aded in 0-th card sk^t assigned to a card 
connecter 

recording the name, the offset, and the 
numfc>er of total cards in the head area of file; 

changing the pointer of data on a writing 
main memory into the head of next writing; 
performing increment on offset; and 
judging whether or not all writing are termi- 
. nated. 

10. The method for writing data according to claim 
9, wherein: 

when unused memory means is not load- 
ed in the card sk>t it is judged whether or not 
the unused memory means, that is all memory 
block t>elng empty is loaded in 0-th card sbt 
assigned to said card connecter; and 

a message for notifying user .to k>ad an 
unused meniory means in the card slot is 
displayed. 
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